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Sequence analyses
The Stanford HIV Drug Resistance Database (http://hivdb.stanford.edu/) was used to identify and interpret protease drug resistance mutations. Mutations in Gag found associated with drug resistance was identified based on the literature (Fun et al., 2012) . For downstream analyses, phylogenetic trees were constructed using Bayesian inference and maximum-likelihood estimation. To examine the selection pressure, a positive selection analysis was also estimated. Parameter settings and detailed outputs for the phylogenetic reconstruction and positive selection analyses are described below.
Phylogenetic reconstruction
Phylogenetic trees were constructed in MrBayes v.3.2 (Ronquist et al., 2012) for Bayesian inference (BI) and RaxML v.8.1.17 (Stamatakis, 2014) for maximum-likelihood (ML) estimation. Prior to tree generation, the best-fitting nucleotide substitution model was determined according to the Akaike Information Criterion (AIC) using jModelTest. The GTR+I+G model selected by AIC, together with the likelihood calculations, was used to modify the following parameters in the MrBayes block: revmatpr = dirichlet (1. 9444, 6.2812, 1.0534, 1.0472, 8.3907, 1.0000), statefreqpr = dirichlet (0.3750, 0.1868, 0.2374, 0.2008) , shapepr = fixed (0.6600) and pinvarpr = fixed (0.3860). Tracer v.1.5 (http://beast.bio.ed.ac.uk/software/tracer) was used to assess the prior and posterior distributions, following which 25% of the samples were discarded as burn-in and a consensus tree was generated.
The RaxML trees were generated via 1000 steps of rapid bootstrapping and a ML search with model parameters estimated up to 0.001. FigTree v.1.4.3 (http://tree.bio.ed.ac.uk/software/figtree/) was used to observe the topology of the phylogenetic trees and the Java-based application Compare2Trees
(http://www.mas.ncl.ac.uk/~ntmwn/compare2trees/index.html) was used to compare tree topology between the two methods.
Identifying positive selection
To examine the selection pressure in Gag-protease, the rate ratio of non-synonymous to synonymous (ω) substitutions were estimated using the CodeML program in the PAML 4.0 package (Yang, 2007) . Accordingly, ω=<1, ω=1, ω=>1 assumes purifying, neutral and positive selection, respectively. The ω value and likelihood estimates were calculated for 3 pairs of site models: M0 (one ω) vs M3 (discrete), M1a (nearly neutral) vs M2a (positive selection) and M7 (beta) vs M8 (beta&ω=>1). Using the likelihood ratio test (LRT) the statistical significance between pairs of site models were used to assess the model fit to the data and indicate positive selection. Briefly, the LRT is twice the loglikelihood difference between each pair of models [2Δℓ = 2(ℓ1 -ℓ0)]. Since the LRT follows an asymptotically chi (χ2) distribution with the number of degrees of freedom calculated in the difference of free parameters, it can be used to test if the null model is accepted against the alternative model (p-value). Thereafter, the Bayes Empirical Bayes method was used to identify specific sites under positive selection. a Mutation were classified according to the standard where: major or primary mutations are known to directly cause drug resistance, minor or accessory mutations arise at a later stage to compensate for the changes associated with major mutations, and other refers to mutations or polymorphisms classified as neither a major or minor resistance mutation. b Mutations obtained from the Stanford HIV drug resistance list. 
